DOCUMENT RESUME

ED 234 944 - | RC 014 317

AUTHOR MacCorquodale, Patricia
TITLE Social Influences on the Partzcxpatxon of
- Mexican-American Women. in Science:. Final Report.
INSTITUTION Arizona Univ.; Tucson: Dept. of Sociology:
SPONS AGENCY National Inst. of Education (ED), Washington; DC.
PUB DATE May 83 . ,
GRANT NIE-G-79-0111 ; S
NOTE 81p.; For related documents, see ED 200 354-355.
PUB TYPE - Reports - Research/Technical (143) ~
EDRS PRICE ﬂFUl/PC04 Plus Postage.._ , B :

. -DESCRIPTORS /Anglo Americans; Counselor Attltude5° *Cultural

R Differences; *Ethn1c1ty, Family Influence; Fémales;

Males; Mexican Americans; Parent Attitudes; *Science
Careers;. Science Curriculum; *Science Interests:
Secondary Education; *SeXk Differences; Social
o Influences; *Student Attitudes; Teacher Attitudes
IDENTIF1ERS Arizona . - ‘ -

1

ABSTRACT

Researchers,attemptxng to xdentxfy factors that

affect the participation of Mexican American females in science

.courses and careers studied cultural, social,; and educational factors

affectxng 2,442 Arizona secondary school students. Questionnaire

responses and interviews with the students and their teachers,

counselors; and parents revealed that ethnic and sex differences in
science and math courses taken increased over time; with Anglo males
most likely to take or be interested in taking science and math and
to plan for science and math careers. Cultural factors associated
with science interest included language. spoken in the home; academic
competence, family or1entat1on, and self—percept1ons. Social: factar:
. affectlng interest included parental and peer op1n1ons of the» O{\
importance of science and college attendance. Mexican. American

parents provided much general encouragement and support of science

courses but little focused assistance. Mexican American girls

———anticipated negative reactions to their science interests:

,'Educat1ona1 factors included caring about science; trying hard in

science classes; and oerceptxons .of scxencé usefulness and of the

factors asspc1ated with interest in scienqe and complex; non-iinear

relationships. Teachers and counselors can help students by providing

current, non-sex-stereotyped career and education information.
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INTRODUCTION

The objective of this research is to identify Social factors that
hinder or faciiitate the bahfiéipatibh of ﬁekidén:éméricéh feeaies in cour-
s
ses and careers in science. While previous research in the field has |

focused on barriers to female paftiéiﬁatibn 1n‘généréi,’féﬁ works have exa-
mined Mexican-American women. This ﬁéééérdﬁ ééékérﬁo differentiate those
factors that affect females, those that affect Mexican Americans; and those
that affect Mexican-American women. Of particular interest will be to
inVeétigaté whether Mexican-American women suffer from a "double

-t

disadvantage.5 =
OVERVIEW OF THE PROBLEM

Social scientists have documented the effects of racé,'éihﬁiqiiy and
gender on dCCUpationéi stratification. The génerai cohciusibh of these
studies is that the higher the occupation in terms of the status and
préstigé,‘thé_fgﬁe} the number of women and minorities who are found (Biau,
1979).,\Occupgtibnal segregation by sex and ethnicity is particularly evi-

/"dent in science, which until recently was almost exclusively the domain of

white males. Science may be a last bastion of white male dominance because

the scientific professions require advanced, specialized training and are
occupations that are higﬁiy regarded in our Eééﬁﬁéiééiéélly oriented society.
Although women remain underrepresented in science, 15 the last ten
yéérs_thgir position relative to men has improved: In terms of éddcaﬁionai

attainment, women's share of bachelor's, mastef's, and doctoral degrees tn

K
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the biologjcal and physical sciences increased from 1971 to 19 7 (Brown,

N N

1979) By 1977, women were receiving 24 percent of a1l doctoral degrees,

K4

\ -
1n physical sciences. These trends are ilkely, to continue insofar as gra-

duate enrollments in 1978 indicate that women represent 16 percent of all
graduate students, 35 percent in the biolog cal sciences And 18 percent in

the physical sciences (Natrgnai Sclence Foundation, 1980a). In the area cf

and 1978 {(Nationat Science Fcundation; 1989b). The result is an increase
- e '
in the percentage of employed scientists who are women.

\

0 While the participatxdn of minorities in scienpe has also increased
they still remain greatly underrepresented. Minorities represented 18 per-

cent of all undergraduates in 1978 and compriééd.i? percent and 10 percent
. r :
of the majors in the biological andiphysical sciences respectively
(National Science Foundaiton, 19804). Although 1q percent of all graddaté
students were minorities, seven percent of the Sicicgicai and six percent
of the 5E§§165i'§6iéhée students aré minorities. fHUS;.minorftiéé continue

Americans and Hispanics tcgethe“ accounted for 18 percent of the -
“population:

When the minorities are separatéd into gheir respective groups; the —
differences between the ethnic groups bécome apparent. ‘ﬁeiéEEGé to their
éizé; Astan and Native Americans earn a more representative share of

degrees in science than do Blacks and Hispanics. Hispanics are estimated

to be nearly six percent of the* U.S. population. However; Riépaaics

’
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percent of the maéteé's and doctoral dégéééé in scieice in 1975-76
(ﬁationéj Science Foundation, 1980a).‘ In teérms of employment, the figures
indidate that in 1978 five percent of all employed scientists and engineers
were minority group membe;éi however, a mere .001 percent of all employed
écigntists and engineers were Mexican Americans (National Science
?oundétiqn; 1977) .+

The effect of being both a woman and an gthnic'mihéﬁiii magnifies the
barriers to participation in science. Becauée the percentage of degrees
in science which are awarded to minorities in small, the figures usually
are not broken down by 3ex. But of all science doctorates (including
86U3 want to White women 81U to Black women and only 35 to

Mexicar American women (NAS/NRC .Commission on Human Resources, 1977).
- N

In employment' only one percent of all employed scientists and engineers

were minority women in 1974 (National Science Foundation, 1977). 5

Undoubtedly, the percentage of these women who are Hispanic is quite
small.

Even though, the position of ﬁihoriiy women in science is not
Statistically well documented, the obéi&éiéévia their success in education  :
and employment havé been explored in interviews and conferences (Malcom,

Hall and s;agn, 19%ée Erlich and Lebold; 1977: Menard, ié%és. These

tering racism and sexism in their training and careers. Minority women
have been seen as different both in the scientific professions and in their

own cultural gfgup because of their nontraditional career cholces.

g
+



Factors Influencing Participation in Science
Z ‘ v

Numerou$ factors have been offered to account for the sex and ethnic’

into four general areas: cognitive cﬁé;ééﬁé;i§ii6§,‘édltdbal charac-
teristics, social factors and educational factors.

Reports that m{pority and Eéhéié students use cognitive styles that
are more field depe;deni and : score iézfi on various measures of spatial -
visualization and specific cognitive skills have been cited as explanations
of sex and ethnic differences in science and mathématics. This research
does not explore the relationship of cognitive chéréc;érisgics to par-

ticipation in science for three reasons. First,: the connections betweep

| variocus -cognitive skills and science have not been clearly established.
| Second, measures of ééé;itivé ability are confoundéd with the séx and eth-
| nic éa¢£¢5§ which they seek to illuminate. Third, the differences in cognitive.
. skills are due, at least in part, to sogial and cuiﬁuﬁéi factors which are
best understood by direct examination.
Three cultural characteristics have been examined with respect to edu-
cation: First, language ability may be related to science insofar as ade-

quate preparation in English 15 related to academic success and

bilingualism ma; contribute to a more heterogeneous, diversified cognitive
style: Second, familism has been portrayed either as a barrier to indivi-
dual success 6ﬁsas‘a support hédééééry for goal achievement. Third,
although the prediction was that acculturation would be related to educa-
tional achievement, thoSe students who identify with the Mexican-American

culture are mcre academically successful. Therefore, competence in English

e




is expected to be - iated to participation in selence but other cultural
characteristics aré not expected to be infiuential. ’
. . '

Soctal factors are divided into three areas. First; socioecenomic fac-
tors have been éxgiored in the past to account for ethnic differences. The
soncentration of Mexican Americans in the lower oéé?ﬁéiiéﬁél and educa-
tional categories may limit the resources; informaiiéﬁ and examples they
can provide for their children, Second, there may be §§étématic differen-
éés\in the support aha‘éﬁéédﬁagemént that;minoriéj students and girls
receive with respec% to their interest in science and mathematics.
iithough Mexican-American parents aré as supportive of éaucatidh'ét a
general level as Anglos, they may have less interest and Rhéwiédgé'about
561ed¢é and mathematics. Siﬁiiarly, although girls may receivs encourage-

Eéha\td finish high’schééi or attend ctllege, they are usually ébunseiqd to

pursue more traditional fields: Insofar as the peer group is homogeneous

with respect to sex and ethnicity, peer ercouraggment and suﬁpcrt Qiii per-

petuate rather than challenge the patterns of interest in science and

‘ {

sathematics. Finally, social stereotypes continue to influence beliefs
about sex appropriate behavior. Not only are giris affected by stereotypes
that achievement contradicts the female role, but ééiégcé and méihematiés,
in particular, are seen as "masculine™ pursuits. Therefore, parents and

% peers are expected to provide less support and éﬂé§uﬁagémén£ fér
Mexican-American and female students. Students who are traditionally

oriented toward sex roles are predicted to be less interested in science

A

and mathematics. -
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The educational context is particularly impor tant in ihfluehcing"per-
Eiéipéﬁiéﬁ in science and math. Students' course selections are affected

i

by their paat experience, including their likes, disiikes, grades; and
effort;'and their future expactations, i.e., the Usefulness of the subjec‘
matte:: for adult roles and job opbortuniiieﬁ. Two Structural charac-
téristics of schools; the &hnic composition and the curriculum and
tracking, provide the framework within which educational decisions are
mads. Teadhers:and 00un5elor; may be particularly ihflUéptiéi in the
advice ?nd encouragement they provide. Insofar as teachers' and
ébunseloré;geXﬁéctéﬁions and reéﬁeﬁéeé are diffeﬁehtiatéd by sex and eth-
;icity, they may hel; perpetuate the pre- existlng differences in students’
Qs

attitudes and school structire that resuit in lower participati n in math

,,

and science by girls and minorities:

v PLAN OF THE RESEARCH

fhis nééeérch deelrs to identify social influences' on the particlipation

of Mexican-American women in scieéée; The study focusés on interpersonal
. 7/ .

factors and intrapéESOne} factors EE?E arise from éociéi,\cuiturai and edu-
cational institutions. At the intrapersonal level, self-image and atti-
tudes are of primary concern. Because of societal expectations as to the
appropriateness of science and technology as fields for women and because

.of the importance of family roles to Mexican Americass, this research exa-
mines the effect of gender role attitudes. Specifically, attitudes about
“careers for women, aEEiEGaééiibaut combining career ;nd family roles; and
éeéiiudésqasout differentiation of activities by gender are investigated.

Attitudes about school and educational and occupational aspirations are

-
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other crucial attttudes which are included for study. Finally, selfiimagé

andibackground characteristics are medsured” to determine the infiuence of

these features on 5articibation in science.

The interpersonal level is examined from two perébectiééé. First,

young people are quezfioned about their perceptions of the expectations;

support; and encouragement they. receive from others in their social networﬁs.
. A}
- 7
Second, parents, teachers, and pounéélors are questioned with respect to
Al

—— Y . L. . . ;7,,; N . N -
the encnuragement they provide to adolescents.?

’,I

- ' , Metnods B
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Research Sites | S

information from adoleéscents was gathercd using a questionnaire that

was diéEF;EEEEG\auFihg schoo)”hours to high school and junior high students

in six schools in southern Arizona: The six schoois included in the studg

1

were selected on the basis of the proportion of minoritv studentélenrolled

Students who identified themselves -as Mexican or Mexican Ameriqu were the
modai ethnic group in each school. The two school districts were chosen as

the research si‘.es because they represent different types of school popula-

tions. The first site, in Nogales, Arizona, s located 1in a town of 12, 000

that borders with Mexico and has a popuiace with very close cultural ties

.~

with Mex1co. Nogales, Sonora has a popuiation of ' nearly 53 000. Eighty-

nine percent of thenstudents in the 3chool system are Mexican-American. One

high school and one Junior high serve the entire community. In addition,
. .

about one percent of the students cross the border and pay tuition to

~N

attend school in the United States. .

4
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~ ’Tﬁe second site in Tucsdon, pcouiaticn 520,000 has an urbanized student

population that is trirty five percent minority, the ma; Jrity of that group
is Mevican—American. Becauqe the Tucson Unified School District is the

1argest schicol district in Arizona, there is Ydriation An the student com-

3

posrﬁbn of diffebent‘schools. For this particular study, the two high
schools with the largeet proportion on minonity students and the junior_

high schools that serve these high schools were included in the study.

, 7 7 ) .oz i . ) 1.

Questionnaires . . - =

> s

Because questicnnairéé'ﬁére to be distributed in ciass, students could
not be selected . random%y from the school population for participation in

the study. Required élaSSes at each grade level were usedi as the qampling )

units. For example; in the seventh grade a11~students might be required to
take math, in the eighth grade, English. The use of required classes was
the best way to ensure that all students in a given grade had a chance to

participate.

Consent to participate was obtained from students and parents: 78e6era1

days before the questionnaires were to be distributed students took home a

[ &
bilingual letter, which the parents were to return if they-did not want '

- * - their child to participate in the study., Students could aiso refuse to
fill out the quesionnaire. Overall thé resporise rate was quite high.

Less than four percent of the Tucson parents and less than one percent of

the Nogales parents returned the letter. In Nogales only one percent of
L

the students refused to fill out the quest tionnaire. In Tucson, the refu-

sals ranged from six to thirteen percent .
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The bilingual quasticnnaire was completed by a total of 2442 students.
ofr these, 835 were from junior high sqhoolq, and 1607 were from high .
schools: This response excteded the goaIs of 700 junior high and 1300 high

school students. Only nine percent were anabie to complete the entire

ddééﬁiBﬁﬁé&Fez but: mbat of these completed the sections on sex role attitu- 7

des; attitudes toward school, educational and bocupational aspirations,

social support, and studepts' demograpﬁié@éﬁéFQCtéfiétiéé.

Since most of théiQUéétions were ‘designed with pre-coded, closed ahéééF‘
choices; the 1nf6rmagion was easily EFéﬁ§féFﬁéd to coding sheets. The
eiiabiiity of the coding was quite high with only oneierror per 1,000

codes: The key punching was also quite accurate w}th only one error for

every 10,000 punches.

Interviews
fnterviews wers conducted with teachers and conunselors form the six
§éﬁool in the study plus a few teachers from an additional high school:

-~

The.; goal was to obtain 100 interviews, half of these with math and science

ey

teachers. Interviews were completed with forty- —six math and science
teachers, forty teachers of other subjects and fiftgen c0unselors. The
teachers were fai¥ly evenly divided on gender. Ifi terms of ethnicity, the

majority were Anglo, with thirty-one percent of the male and six percent of

~

the female teachers, and neariy forty percgnt of the counselors identifying

théqééivés as Mexican Aﬁé?iééﬁf
The interview schedule was designed to Utilize as many questions as
ﬁossiéié that were simiiar to the student: questions. The interview began
with généréi-&uestioné about teaching experiénce, interaction with students,
. : ,
r
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typical problems encountered; and ways that the educational system gould be
improved. Next teachers compléted a set of Paéké?dund items and the same

gender role questions to which studenbs responded . 'finaiiy; téébhers were

-presentea a brief aeséﬁﬁbtidﬁ of 51x hypotheticai situations- and asked what

ot

advice they would give and what fa"tors they took into accou1 By varying

the names of students; sex and ethnicity were systematically varied.

Parents of ei.’ th, tenth and.twelfth grade students were located by
randomiy selocting three or four classes from each of these grade levels
per school ‘ When a letter sent home with students failed te- elicit much

re3ponse, parents were cortacted directly by phOne or mail. Of the Uu9 -
L)

names with which we began, 1nterv1ews were completed with 260 or Fifty-eight

contacted and those who had moved are not included. We were unable to>

-

reach our goal of 300 1nterv1ews due to the time necessary to locatn each

N

parent. Half of the,parentq came from Nogales, and more than forty percent

identify. themselves" aq Mex L cah AmerLoan. Because of the difficultihs In

iocating parents; no attempt was made to select one parént.Or the other. _
Tﬁné, twentyifivé percent of the parents were ‘fathers and seventy-fiye per-
i : ) : : ’

cent were mothers. . e

% o - . e
Parernts Qére asked how well they thought their child did, in what ways

they encouraged the child, what their aspirations for the child Were, how

involved they were with school activities, and what their overall é6aIUa4

tion was of the school system. The tnterview concluded with background

L

characteristics, reactions to the interview, and the gender role questions.

o\



11

Irtervéewers

( = o : R
The~interviewerq,'who were all bilinguaI' were selected on the basis of
érévious eXperience and two personal interviews Qith staff members. Of the

eighg,"ihree were wome;‘aﬁa four were undergraduate ééudénts at the univer-
sity. They ranged in age from 22 to Su. %né 1nteréiéwér§ received
approximately ten hours of traxning and feedback throughout the data
gathering process on: Béﬁ 56 improve their interviewing techniques. In-tﬁie.
&

wav, potentxal grobiﬂms were corrected before they affected many cases.

The teacher interviews were done bé:six intérviéiers, two women 4nd
four men: Because the parent interviews were to be conducted in the

were used in the parent interviews. Although four- interviewe s were used
for the parent interviews, ore men was responsible for,sixty—eight percent
of thbse interviews.

RESULTS

Tw6 background characteristYes are of primary importance in this study:
sex and ethnicity. Students were asked whether they were male or female
and to check which ethnic labels they would use to describe themselves:
'iﬁbﬁéiiﬁétely a quarter of the responaenés selected Wnite/Anglo: Nearly
§iity percent checked Héxican:American and thirteen percent picked Mexican.

students could select more than one ethnicity, the following categories
were oreated. All those who identified themselves as Mexican or Mexiecan
American were claasified as Mexiecan Americans (N = 1588): Of the remaining

|

13



students, those who éﬁéﬁke&:ﬁﬁiﬁé/Ahéiq were considered Anglos (N'= U476).

Those of all other ethnicities (N = 378) were excluded from the éﬁéiiégf
-3

because they were too few iq any sihgle ethnic group for statistical ‘com-

bariédh and the characteristics of these ethnic groups are too diverse to

consider them together:

participation in Scieénce
: , i
The focus of this study, participation in Science, was assessed by
b S . . -
three measures: course taken, desire for a career in science, and

{nterest in taking science courses.

.
T

Coursés Taken in Science and Math

First, there is variation in the curriculum. bﬁe‘scﬁééi.§§§£éa offers
biology and math on a bilingual basis-and provides a-seééaa-§éaF of °
biology, oceanography and éémbﬁter math for\inﬁeresteé students. Earth.
science is the only éaaiiiéﬁ‘to the usual offérings>in the-other school
district. \ A . '

Differences in the total number of science and math coufses studants

4 reported taking reflect the effects of sex, ethnicity and curriculum.'
First, thé range of choices is related to school district and grade.
Regression analysis was used ih order to consider the effedts of grade 7
school district;-sex and ethnicity on courses taken. As can ?é seen
in Figure 1; grade has a linear effect oé number of Sclence courses
ﬁékeﬁ;‘ There are two grades where there 1s no change: the édmbafisén

of eigﬁés and ninth and eleventh and twelfth grades: The first comparison

" reflects the structure of the curriculum. Thanfirst science course
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available to students in h}gh school is biéiégy; which is uéuaiiy taken

in the sophahore year. The second comparison reflects students' enrollment

' in electives: After completing biology, which is requ;red for high school
graduation, few’:tudents go on to take science in the eleventh and twelfth
grade. The lack of a significant difference between students in these class P

levels is indicative of the fact that very few students take science in 7

both these grades. In fact, the high schoois recommend;oniy two years of

high school science for students who are planning on atténding college.
Since most students take biologx)during the sophomore year, they could only

complete three years of high school science before they graduate. However,

most stop at the minimum required and complete a total of on1y three
courses in junior high and high school.
The effects of sex and ethnicity are also evident in Figure 1. At each

grade level, girls report having taken fewer courses than boys of tue same

ethnicity. Overall, Mexican Americans report fewer science courses than

Anglos. The orlv exception to this pattern océurs in the seventh grade

where Anglos enter at a relative disadvantage compared to Mextcan

Americans. By the eighth grade, Mexican Americans' advantageous position

] - - / e
: has been-reversed. This ethntc difference reflects variation in the curri-
culums between the two school systems. 1In Nogales, students are offered

science courses in both the seventh and eighth grades; one focuses on life
sciences, the other on physical science. In Tucson, students do not take
salence until the eighth grade. At one of the Jjunior highs, étﬁdentéﬁ
receive a year ioé} course in généﬁal science. At the other, studenté can P

select three of the four quarter-length units offered in science. Since

fomst 1
(VA
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N
Mexican Americans a;e more heavily represented in Nogaies, "the ethnic dif-

ference in the seventh grade corresponds to the structure of the

curriculum: Finally, it\should be noted that fitting grade, iei, eth-

P \"

nicity, and the effect of being an an Anglo seventh grader accounts for

thirty-eight percent of the varian'c:e in ‘t;'e number of science courses
taken. Other parametsrs for particular school digtrict or—for combinations
of sex; grade, and ethnicity did not significantiy improve on this model.
The model fSE number of math courses taken is more complicated. As can
be seen in Figure 2, the effects of sex and ethnicitf are not yinea® but
interact with grade level. This méans that differences Bétﬁééa the'sexes

and ethnic groups are initlally small but increase over time. The math
~ -

Students in boﬁh districts take math in the seventh and eighth grades. In

high school, one year of math is required for graduat*on although two years

are recommended for students’ planning to attend college. Most students

continue to take math after they have met graduation requireménté and leave’

high School having cbmnieted four or five math courses.

In sddition to the effects of grade and the interactive effects of eth-
nicity and sex with grade, the school district the Student attended has a-
significant éffect. Because of the éreaﬁerirariation in the courses /' B

offered in Nogales, students in that district report having taken more math
than do students in Tucson. Four additfonal parameters which accounﬁ&ﬁé;—_
spééiéic sex, grade and ethnic combinations are also lncluded in thisf

fifty=-seven percent of ;he variance in number of math courses taken. The-

!
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reduction in the number of math courses reported by twelfth grade Anglos-

in_Nogales reflects the small number of Anglo students in these categories
). L

k.

;rather than a reversal of the general pattern in whieh Anglos report more

math qt other grade levels. The overall pattern of these analyses is that
sex and eéthnic différences are quite small until stdaéﬁté complete the !
minimum amonht%ef’math. ﬁlthough there is some varigtion in the amount of

math taken|in the tenth éhd eleventh grades, by eleventh grade Anglos have
~N 'S
completed moreé math thén*gfxican Americans and boys more .than girls.
\\\‘ ) i ,// . '7/
\\\,; L

— . . ) L .

Specific Courses Taken

Enrollments 1n math and science courses are presented in Table 1. Log

flinear analyses were used to determine whether participation in particular

courses was related to sex’ and ethnicity. Overal®’, the.results indicate

that there are more ethnic differences than sex differences. Ethnicity but

B

not sex is related to science courses in six casesy Anglos are 1 8 times
more 1ikely to have -taken general science and independent etudy }h science,
1.7 times more likely to have taken chemistry and 1.6 times more likely tql
have taken earth science or to have been a seiehée lab éééisténg. Hexigan
Americans are 2.1 times more likely to have taken bhysice, but this is the
ohiy.00ur3e in which they’are over-represented. Enrolihent in physical

{

science 1is reiated to sex but hot to ethnicity; boys are 1.3 times more

likely to have taken it: -Biology I and II; and oceanography, are fndepen-
dent of sex and ethnicity; bilingual blology 48 1ndependent of sex.

N R :

The asscciations with ethﬁiéity reflect breparation for college. 1

~ - e

’
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~

fﬁese;resuiié indicate that Angibé who continue in-science

Hexicgg Kiericans who continue in science are more likely to enroll in phy-

bl

sics.

lab éséiéfgﬁf may reflect the close interaction students in

have with teachers:
therefore, may be
ference in taking physical science
that males are
les in science
undériyiﬁg difference appears to
individuai\¢§6é5é5£§ or sex role
" Turning to the math courses,

nicity than by sex
electives by a small percentage of
sex or ethnicity. There 18 no sSex
math and computer math, and no Sex
business math, aigébra II, college

ness math which is taken by nearly

more likely to work with Anglo students.

R 2 T : ;
are better represented in the life sclences.

be the §ub§éc£ ﬁﬁtter;

N~ -
azain there are more

d being a science

-

these positions

In most cases, the science teachers are Anglo and,

The sex dif-

parallels national trends which indicate

more likely to study the physical sciences and the few fema-

Whether the

the effects of

Sio' - - - - _—t e - —
stéﬁe%typing remain to be determined.

of courses taken as
o L S t
students that are unrelated to either

are a large number

difference in participation in biiingugﬁ
or ethnic differences with respect to
algebra,; and calculus. Excep

seven percent of the students and [

Aigebra II which 16 percent take, these other courses have very small

enroldments.

" Two courses are asqociated with ethnicitv and one course is related to

both sex and ethnicity. .

general math.

énd Mexican Amerfcan

Since algebra I is the

Ariglo students are 1.4 times more likely to have

are 1:6 time more likely to report‘

course that is usually taken to




fulfill the graduation requirement, these ethnic differencés may indicate

that Mexican Americans take a less specialized course to" meet: the require-

_ ment or need basic pre—requisxtes before they can take algebrat’.in eithgr
case, their abiiity to continue takifg ma'; and to take the more advanced
science courses for which aigebra 1s required is reduced. Geometry is
rélated to both sex and ethnicity. Anglos and b;Qs are‘ﬁaﬁe iikéiy to
take geometry by raéﬁa;é‘ar 1.6 and 1.3 respectively. These differences
may be due to spatiai Qiécéiiiation ékiiié which may be less developed
for girls and Mexican American;m Language may also contributertc the
participation of Mexican Americans insofar . as ianguage_skiiié Ea§ be
more hecessary fcr understagf?ig_geometﬁy.than the other more abstract
and syncoiic math courses: Pre-algebra 1S related to sex But not

ethnicity. Boys are 1.3 times more likely to take this course: This

%

difference reflects counseling and academic planning. Pre-algebra is
offered in junior ﬁiéﬁ as advanced preparation for students who will .
be taking algebra in high school. Boys may be more likely to anticipate

their future course work, or they may be encouraged by parents, teachers,

and counseiors to consider their high school plans earlier than girls.

!

Careers in Science ;

tations. For the cdrposes of this report, the percentage of étudents
interested in science is of particular interest.\As can -be seen in
Table 2, only a small number of students are inte;ested in careers

in sclence: Because of the attrition as one proceeds through . the




educational and occupétfénai\?rOCesSeé; untii E@;é students are interested
in careers in sclence at the high school level, the number who continue on
to receive undergraduate or graduate degrees in §6iéﬁéé will béma&nlyéry B
small. The décupétibns were grouped intp four categories; SGiéntist,iofher
pﬁbréBSibns, all other 000upations;ian& don't know: Anglos aﬁé'mbbé iikeiy
to desire a CQPéé;,in'scienCe; The differences with respect to the other
proféééidné and other occupations are smaller,; but Anglos are slightly more
1ikely to pick professions and Mexican Americans are slightly more likely
to choose nonprofessional occupations: Among the professions ére;theAmath
lréiétéd ocCUpationg; such as accountant, mathematician, Computer scientist.
Although the sex and ethnic differences with respect to careers in math do
not reach significance, a predictable pattern emerges: 7.9 percert of the
Anglo boys, 5.8 percent of the Mexican-American boys and 5.2 and 4.8 per-
cent of the Ang o and Mexican-American girls respectively desire a Job in a
math-related field.

It should Se noted that Mexican Americans are more likely to answer
"don't know." Insofar as Mexican Americans are more undecided with
respect to their 666355€i6hél aspirations, they may not take the course
work necessary to pursue careers in science, math, and other technological
dreas. Once such decisions ébout course wWork have been made by aé?éﬁlt, it

<

becomes increasingly difficilt to altér one's plans aad take the necessary

pre-ééquiéi£é§; The pattern of association with sex indicates that boys are

more likely to choose scientist, nonprofessional occupations 55& "don't

kn%wiﬁ girls are more likely to be interested in professions other than
\ ] I ] ,

science: Girls are more interested than boys in alll the professions listed

- ——

except' the Science and math related pccupations.
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Occupational aspirations and expectations are contrasted in Table 2. :
Since some students Selected more than one job as their §Eeréﬁréd occupa-
tion, in the lower half of the table, first and second choices have been -
pooled. This table Contrasts those Students who picked sclentist for either

-

students who were undecided are omitted. The sex and ethnic effects per=

sist. Boys and Anglos are more likely tc be interested in science. In

terms of occupatiohal expectations, some students believe that their abili=

fies and the opportunities available will not enable them to realize ' /
their ésbiﬁationé. The perceritage of éﬁdééﬁié‘ﬁEOSé 6céupationéi

?

expectation is Scientist is one to two percentage points lower than the -
percentage who desire a career in science. Although the drop is propor-

o B O s S o - i

tional to the number initially interested, when there are so few students

interested in Science to begin with; the number left who believe they will
be able to become Scientists is incredibly small. Less than two percent of
the Mexican:AEé:ican girls, that is eleven girls, think they will become
scientists. inSofar as these girls are scattered across gix schools, there
45 1ittlé possibility of peer support and encouragement ambng stﬁéénié who
share bccupétigzgi expectations: 'Until more students aspire to careers in
science, but particularly more girls and more minorities, the number who s
Jroue these aspirations, mich less are able to achisve what they destre,”

will not increases

Interest in Taking Science |
Students were asked whether they would take Science if they had a ~

choice: They could choose from the responses yes, probably, no, and "don't




o S A
know:" The resuits; presented in Table 3 and Fig §g<2; indieate that the
/

responses are associated with both sex and ethnicity. The effect of eth-

picity is 1arger than the effect of Sex. Comparing the sexes,; males ‘are

more likely to answer yes, females are more likely to give the other ;%sweﬁé.
The sex difference is of “approximatley the same magnitude for the cate-
gories 5;65561&; ao, and don't know. Anglos are more likely than Mexican

Amerlcans to be interested in taklng science. Mexican &mericans are more

1ike1y to\:espond probably, no or don't know. The relationship has a

ttnear form. The negat1Ve attitudes of Mexican—ﬁmerican students toward
§6iéﬁéé are Stbiking. Between sixteen and ninebegz percent of the Mexican -
Americans would not take science and an aaaiiiaasi'gga percent do_ not know.
Sixty-three Mexi san-American boys and fifﬁﬁ-féﬁ? Mexican-American girls did
not respond to this question and are excluded from the table. Overall,’
Mexican Americans express less interest in science and more theﬁtéihty
about the@r’intepest in science. Because uncertainty about taking science
may be a separate éiménsion of interest,; subsequent analyses will use only
three categories of }esponse to this question. Because there is more
variation in interest in science than in number of courses taken or occu-

remainder of this report.

Cultural Factors Associated mith Interest in Science

Two aspects, of language were examined: First; students were asked what

- B ) I - : i
language they spoke at home and with ‘their friends. Language spoken at

homé is independent of interest in taking science. Language spoken with

-~
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friend? is related for Méiicén”nﬁericané such that those who speak only
Spanish are Tess likely to be interested in taking science than those who 1
ébeék only English or_a combimation of English and Spanish: Sex, however,
continues to be influential. The second aspect focuses upoh competence;
Those students who¥report getting A's in English qre the most interested in

téking science. However, the second most interested group ére“those
o el . : . ¢
receiving D's followed by B and C students. )

Grades in English do not account for -the-sex and ethnic aigferences as
these variables continue to have independent effects (See Figure 4). The
effects of sex and ethnicity on interest are nearly equal, hence

ftné closeness of the lines for Mexican-American males and Anglo females.
The result is that Mexican-American females are doubly disadvantaged as

their interest is reduced by sex and ethnicity.

In terms of the association of grades with sex and ethpicity, girls are

-

"'age in terms of
grades, hauéeé;; does not lead them to be more intereéted in éciéncé;
Rather sex reduces the likelihood of their inEéFé§t in science. As might
‘be expected, Mexican Americans are more likely to_rebort_C!s and D's in
English. '

English appears to have two effects. Mexican Americans who Speak
English with friends and presumabiy.éré éé566iétiﬁg with Anglos deveicp an
interest in science. Competence in English is not a barrier to interest in/
science insofar as A and D students are interested in science.

Proficiency in Engliéh; however, may be a barrier to fulfilling these
intere5t§ because étccénts who receive poor grades in Engiisn‘may lack
basic reading andéwriting skills. ‘

/

23
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As general measures of acculturation, students' and parents' birthpla-

o~

S

hations as categories: Students' and mothers' birthplaces were independent
of interest in science for all students. Fathers' birthplace was asso-

ciated only among xnglos; those students whose fathers were born in

sterestypeé about Hispanic culture as manti-scientific" appear to be
- unfounded. |
A measure of family orientation was derived from a question which asked
why Atudents might stop ‘going to School? Thé answers were grouped together
into four categories: will complete education desired, financial
reasons; family Feéébhs, and personal reasons. Family orientation does
the most interested in Science followed closely by those who believe they
will ééﬁﬁiéte.the educatfbn dgsiréd. Those who chose family FééSéﬁs are |
tess interested in éciénéé foiiowed by those with personal ﬁéaSoné.‘ Both
_ﬁé?ééﬁél and family r’éséns may offer students an alternative oriéntation to

that offered by the educational system.

Turning to the distribution of reasons by sex and ethnicity, there is
1ittle variation by sex: Anglos were more ikely to sef}éVé they would
complete their désired %ducation ah&'ﬁéiiééﬁ Americans were more likely
to give personal reasons or family reasons.

Finally, five .characteristics of ééi? image were examined with respect
to interest in science:. Students rated themselves on a five point Semantic

Differential Scale. The associations were partitionéd in ordér to collapse




'categories that were not significantly different across all four sex by
ethnic groups. The patterns of associatipm.are similar for self confident
and intelligént:. Aoross all sex and ethnic groups, those who describe
themselves as highly self égﬁfidéht 6riintéiiigent.are more interested in
science:’ Depenaéﬁéé - independence exhiblts a curvilinear shape such that
those who are on either end of the scale are more interested in scignce than
those in the middle éétégébiés. Creativity varies by ethnicity by the
general trenw is Iinear. Those who rate €hém3eive§ higéer on é;géfiviiy
are more likely to be interested in scie cé. Competitiveness varies by sex
and the results are particularly intérésting. For males, rated |
competitiveness makes no difference with respect to interest in ‘science.
Among girls, those who rated themselves highly competitive éFé more iikéi;
to be interested in science.  Efforts to imprqvé éﬁﬁaéﬁt§' self béﬁception
as iéiéiiiééﬁt, éelffcdnfidéht and creative would increase interest in
ééiéﬁaé; These efforts could bé aimed at girls and minorities {nsofar as
boys and Anglos describe thémselves as more intelligent and creative and
boys give themselves hlgher ratings on sel;—confidence. Insofar as girls
and ‘Mexican Amerieans became more similar to boys and Anglos in viewing
themselves as intelligent, self-confident and creative, more equal interest

in science would be likely to develop: : 3

‘Social Factors Associated with Interest in Science

The Family

. e .
Students were asked a series of questions about the support, encoura-

gement, help and expectations they received from their parents and

8iblings. Each general question about school, i.e. ;hgw much doés your
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father encourage yasﬁto learn," was. subdiv%ded tnto four subject areas

] o S V2 -
(path, sclence, Engiish, and sociaI‘studles). Those responses sp¢Cific to

B o 7 ’ - ,4 o o - ‘ - . .
science are of interest here. For most of the resuit;; under the preferred
model of association, sex and ethnicity affect\both the explanatory

N s )
variable;‘social factors in this case; and interest in science. These ‘f
O

results could be preSented schematically as in Figure 5. Becauée'sei and

L]

ethnicity have two effects; their association with the explanat y variable

will also be discussed. Cases that deviate from this model, e.gino effect

of se;\or\ethnic on tnérexpianatory variable or an interaction Batween sex
or ethnicity and the explanatory variabl s, will be explained:

It shouic be noiéd that the effect of ‘explanatory variable doei not
fully account for the sex and ethnic differences in interest in science. 1If
. it did, omly the association of sex and ethnicity with the explanatory
variable would be significant. in terms of sﬁéééégiéé for,change, interest
viariasble:. However; since under this model all students are affectec by the

explanatory variable, this change would result in increasing interegg;tn\\\
science for boys and girls, Méxican Americans and Anglos, and the differenu
ces between these groups would remain. If the goal is to reduce differen—
ces by sex and ethnicity, programs can bé'aééigaéa Wwhich focus upon
expianatory1§ariaoies.in models where séi and ethnicity have small net
effects on interest in sciénce or efforts can be made to alter the rela-

. <
tionship between sex, ethnicity, and the explanatory variable. .

First, students were asked how important their parents thought learning

science was. Each question was asked twice; orce with fatherﬁ%s the

referrent, once with mother. The overall pattern is linear; the more

ey
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important learning science is'to mother or fatnér; the greater the
students' interest in science. With respect to mother, the relationship is
monotonic as 111ustrated in Figure 6. For fathers there is an upturn at
the low end, such that students whose fathers wno are 5chéiVéd as thinking
science is not at all important are more interésted in science ihan those
Jhose fathers believe science is slightly important. The results for
nérents; ericouragement to do well in science are simitar: The pattern for
mother's encouragement 1s linear and ﬁcndtonic. For fathers the ordering of
the categories in terms of déCreasing interest in science is always, some-
Eiaes, often and never. In all of tﬁese modéis, sex and ethnicity continue
to have independent effects on interest in sciénce: Sex and ethnicity are
independent of importance of science to parents and parent s encouragement.
Thus, boys and girls, Anglos and Mexican American report getting the same
enqburégement from panents.

Students were also asked whether they usually went to théir parents for
nelp in science. Anglo students are more iikeif to get help from their
parents in science. Students who got help from their mothers in scienre
were more interested in science, aithough sex and ethnicity continue to
nave effects. Ethnicity also affects the likelihcéa that mothers help:
Twentv=two percent of the Anglo students but only seventeen percent of
Mexican~American students get help from their mothers: The effe-t of
father's help interacts with sex and ethnicity. As can be Seen in Figure 7,
father's help has the greatest effect on interest in science for Anglo |
boys, a moderate effect on Anglo girls and Mexican-American boys and no
effect or Mexican-American giris: These findings suggest that fathers of

Anglo boys convey greater interest or concern over their sons' science
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homework éﬁifﬁ increased the sons' interest in science and that other stu=

Or it may be that Anglo boys who are interested in science seek out their

fathers help with Science homweork while other students are less likely to

do so. 1In either case, whether fathers help with science homework had dif-

ferential effecté across the sex and ethnic groups. Help from brothers and
\xwfsters was unrelated to interest in sctence.

Two questions were ‘asked about paren*s' educationai expectations. the
tmportance to parents that the student attenc college and the amount of edu=
cation the parents wanted the students to complete. In both cases,’sex,
ethnicity and panentai éxpéctations are related to interest in Séiéndé.
are interested in science. Parents who ﬁiﬁiéa graduate school, then.
vocational/technical education, had children who were more interested in
science than those desiring college or Jjust high school. Ethnicity affecéé
the importance to parents of college attendance, such that Mexican
Americans report that attending college is more important.

The final set of'quesiiéné concerns how important to students are
parents. ﬁéspon?ents were asked to rate how important having various people
think well of them was: Students who rated mother's and Father's
impressions higher are more interested in scienee; sex and ethnicty have

independent effects on interest in science. Fathers' importénce‘did not
vary by sex and ethnicity, but mothers were rated as more important by
Méxican=American students: Since parents are generally 3uppporti;e and
encouraging of learning ééienég; it hakee sense that when parents mean

more to students; students have a greater interest in science.




~ | -

These results indicate that parents' support and encouragement of
science, while not explaining sex and ethnic differences, have independent
boys and girls are perceived as being equally suppoftive and having similar
expectations. Thus, Increasing parental support and expectations would
increase all students' interest in science. Help from fathers has dif-
ferent effects across the sex and ethnic groups: Anglo boys' interest is
greatest when they get help from fathers: One strategy for improving
Mexican Americans' interest in science would be to increase the likelihood

that they get help from parents with their selénce homework: The findings
can be interpreted as indicating that Anglo and Mexican-American parents
are as supportive at a general level, but that Mexican-American parents
are §é§5 likely to provide more direct, focused support, such as helping
ﬁiEB;EBEéwBFk; We turn now to data from parent intér§i§ws to 5uppof£ this

interpretation.

Parents' Viewpoint

4

ferences in frequency of the Suggestions parents made for ways the schopls

could improve this preparation. First, Anglo parents are more likely to

give two suggestions while Mexican Americans are more likely to give one -
or not to know. Parents of Anglo boys Stressed higher standards and more
preparation in the basics. Parents of girls Suggested more individual

attention and ;maiiéf classeés. Parents of Mexican=American boys. wanted

29 ‘ :
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more individual attention and higher standards.

Mexican Americans are also more likely to know that the school has
parent -teacher conferences; more likely to attend these conferences and

extra-curricular events, and more likely to believe they have a good

effect. In terms of both the amount of education'they would like to see .
. - . - B, . - -

their children complete and the amount they expected the children to. com-

piete, the expectations of Mexican-American parents exceed those of

Anglo parents. ~

~~
Mexican-American parents are often unable to translate their general sup-

port into direct actions. For example, Mexican-American parents are more
likely to report that they encourage their children to do well in school,
and the parents of Mexican-American boys provide more encouragement in |
science specifically. In terms of(the ways that parents ﬁFéﬁide enceufé;
gement,; differences emerge. Mexican Americans are Eﬁiée as likely to Stress
the importance of education ror success and more ltkely to praise or coun-
sei their children. Anglo parents are four times as likely to believe that
their chiidren do not need encouragement._ Parents; of Anglo boys are three
times as likely to enforce discipline and parents of Anglo girls nearly
four times as likely to help with homework. Mexican-Ameriﬂan parents are
three times as likely to report that they encourage studying and on the
average expect their children to spend twice as mich time studying than

Anglo parents do. In terms of science in particular; Mexican Americans,
especially the parents of boys, report more frequently encouraging their
e .

childreén to do well in science, and to rate the learning of selence as more

¢
<



important. ;HeiiCan-Amefican ﬁafenfg fééiiZé, ﬁowévér; that their.chiidren

may be doing less well in school insofar as they are more likely to report

that their children are average or below average in science. In summary,

*yexican American parents report providing many kinds of general encouragement. .

\\ Anglo parents, however, seem to pPoVide more, specific assistance.
Rnglo students reported getting more help.from their parerts 1n science and
Anglo parents report more help with homework in general, although hardly
any parents of either ethnic group heip with science nomework.
Mexican-American parents report more frequent conversations about the
school day and about itndénté; pé?forménce.

When it comes to helping Students select courses, the ethnic differen-

ces are épriking. Among Anglos, 56 percent of the parents of boys and 67
percent of the parents of. girls help select courses. ﬁﬁané Mexican -

{
Amerigans the comparable percentages :are 29 and 4l béfééﬁ% respectively:
This pattern can be explained by the finding that Mexican-American parents
lack specific 1nformation about ecucation upon which to base their advice

and assistarce. Mexican-American parents were siightiy more 1iEé1y to say

response to a general gquestion. However, when asked how much science was

parents and half of the Anglo parents did not know. In terms of how much

science the parents would recommend for students interested in attending the

uniVérsity, 36 percent of the Mexican-American but 6ﬁ1§ ten percent of the

are more likely to recommend three or more years of science and more

likely to believe three cr more years are required. The state and the

3i
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_university require one year of science. Having less information about the

amount of science required leads Mexican American$ both to lack knowledge
) . .
of and to overestimate the requirements: : -

Parents were also asked about occupational advise: In terms of science,
they were aékéa what careers they wouid'reégmmehd if their children were

B

interested inléciéhce. Mexican-<American parents, and parents of Anglo
girls to a lesser extent, were”likely to respond "don't know." Forty-four =
percent .of the Mexican-American parents and 20 percent of the parents of
cent of the Anglo boys' parents. Doctor was the most popular choice among
Mexican Americans followed by chemist for boys and a variety of choices for
quently while veterinary medicine and biology were recommended for Anglo
girls. Although a total of 31 occupations were mentioned, Mexican

Americans were more likely to list Jobs that required less education and
training, such as lab technicians, electronics, and mechanics.

Parents were alsoLasked their advice to three hypcthetical situations.

First, they were asked what advice they would offer if their child was

Anglo boys and Mexican-American girls: Parents of 5nglo boys were half as .
likely as other parents to plck the vocational program. Second; parents

were asked what advice they would offer if their child were offered a scho-
larship to a state university 100 miles from home. Aithough 80 percent

1

i
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of the parents said the student should take the scholarship, Mexican
iﬁé?iééﬁé were more likely to recommend this course of action. Finally,

parents were asked what they would do if a teacher or counselor Kept
suggesting @ccupétions that were far below their child's ability. Anglo
5éients were more likely to intervene in the situation (see the counselor
or teacher, find out why) or let the child decide. Mexican-American;
parents were more likely to teil the child to ignore the teacher or
counséidr‘s advice: ‘

In part, the differences in specific assistance or advice parents pro-
vide can be explained in terms of bafenté; own educational and Bééﬁﬁétidhai
evperiences. Wnile B4 percent of the Anglo parents have a high school edu-
cation or more, only one third of the Mexican-American parents have
completed this much education. Two percent of the Anglo parents but one-
third of the Mexican-American parents have only an elementary schoolveduca—
tiog. In terms of occupations, both groups are equaily represented in the
proféssionaiiAEéﬁégéFiéi and sales categories. Anglos are more likely to
be émployed in clerical, crafts and opérative work or to be owners of thelir
bwn/businesses; Mexlican Americans are more likely to be laborers, Sérv;ce
workers or housewives. Thus, because Hexican—ﬂmeFiééﬁ-ﬁéiénts have .
completed less education and obtained less skilled, less well renumerated
work, they are limited in the spécific advicé and financial support they
can provide their children. This is not to say they have_lower expec-
tations for their children. On the contrary, in spite of or perhaps
because of thé jimitations of their own experience,; they value education

tionéi expérience, Mexican—American parents Hereitwice as likely to stress
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the importance of education for success and three times as likeliy to

" suggest working hard. While Anglo parents also gave- ‘these suggestions,

they were moré likely than Mexican Americans to describe achievement (stay

in school, achieve, plan carefully, gét‘a respectable profession) or afféc:‘
~

s/

Parents’ own experiences are also reflected in the ways they think they

tive strategies (relax, do something you 1ike).

can help their children: In helping them realize educational goals,

Mexlcan-American parents are more likely to discuss finances or give money.

N\

In terms of helping the student choose an occupation, \Mexican-American

parents aré more likely to tell the student what parents think' ts best for
him or her or to give general encouragement or unspecified help: Aﬁélo
parents are more likely to specify how they would help (e.g. help plan edu-

cation, help obtain experience, help find interests or aptitudes). Because

“

Anglgs have greater experience in educational and occupational institu-

tioné, they have more specific 1n£;;;;t10h and advice to give their

chiidrén regarding their éducétiénai and SECUpatioﬁai goals in genEfai and

science in particular: : ’ ’ N\
Mexican-American parents are generally quite supportive of edug§§;on and

have higher expectations for their children's educational achievemeneb

One strategy for increasing Mexican Americans' interest in science would

be to rrovide these parents with more infé?ﬁéiiéﬁ'éﬁéut educational require-
ments, course choices énd career options. Information on the percentage of

women in the pald iabor force and the potential renumeration for women in
nontraditionai careers, especially in Scienéé and engineering; would give
parents an informed basis from ﬁhicﬁ to advise their daughters. ih;
general, support from parents ?xists. The school® needs to tap into this

-
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support and provide parents with information and strategies to channnel this

support into more sbecific directive action. r;
The ?eer Group

. The peer group 15 less influentiéi than parents vis-3-vis interest in
science. The preferred models for importance of Iearning science to
friends and friends' encouragement include independent effects of sex, eth-
nicity, and peers. Sex and ethrnicity have two effects insofar as girls and
Mexican Americans perceive their friends s believing scienge is more
important and giving moré encouragement and yet in spite of this encourage-
ment have less inteérest in science. Peers aéé perceived as having less
positive attitudes toward science than parents: Although the majority of
parents are perceived as encouraging science and rating it important, the
majority of students' friends are pecceiéé& as believing sqieﬁéé ié of
lictie or no importéncezand as enccuiééiﬁé the learning of Science a little
or not at all., - ~ N .

The amount that friends heip with science and the importance students
biéce on having friends think well of them are unrelated to science. The
amount of education friends want to ccﬁblcpe {s related to interest in
science. The effect of friends' desired édUcaticﬁ varies by ethnicity.
Among Anglos, the lowest interect iﬁ‘écience 1s aéécciétéd.with having
friéndé who desire a vocational or community college degreé; ﬂmcng Mexican

degree {s associated with the greatest interested in science. Sex con=

tifues to have an independent effect on interest in Science and is asso- -
ciated with friends' educational expectations insofar as girls perceive

/

w
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more of their friends as desiring a coiiege;br graduate degree. This eth=
nic difference in the effect of friends' educational expectations may be
due to divergent career interests for these groups: Mexican Americans, who
want a vocational education, mag be interested in science and considering
technical occupations. Anglos ;hc are going -tc college a;_gfaduate'éehooi
may be interested in sclence and may be more likely to consider scisnce
oriented careers for whichga college education is appropfiate. This
interprétation 15 supported by additional evidence.\ First, there are few
role models in’the seiznce professions for Mexican Americans. Second,
Mexican-Americaftparénts are more likely than Anglos éo suggest technical
occupations to students %htgfesteﬂ in\éciéﬁéé; Thus, the likeliﬂdod of
translating an interest in écience intc the need for college training may
vary py ethnicity. o )
. 4
Sel Role Stereotypes
Students were asked a series of questions about sex role attitudes. .

work settings, in educational, religious,; and political institutions: One

- - R . o e R | - - . o
set of items was adapted from Fennema and Sherman (1976) to include the

sex-typing of science as’well as math: Tﬁb of these items were indepen-
dent of intérest in science: (Just as many women as men could be good  \
b

scientists or engineers and Bbyé-aaﬁifsiiﬁé girla who do better than they
do in math or SciénCe); 'Thé preferred model for ngirls can dr as well as
boys %h science™ includes iﬁaébéﬁaéﬁé effects of sex, ethnicity, and this
sex égié attitude. The results indicate that students who are nontradi-

{

tional are the most interested in science. E
Ny N

o
g

-
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The next question focused upon Whether men need to know more math than
women: Under the preferred model, ethnicity has an independent effect and
the association of the sex role attitude and interest in science varies by

Y |
sex. As can be seen in Fugure. 8 for girls,;

ore interest-in science is

titudes. Among boye nontra-

N 8

found among those with the most traditional
ditional attitudes are associated with increasing interest in science..
Responses to the q0éstion about whether men ﬁéuld want to marry a woman who

ﬁéttérn. Among males, ifiterest in science does not vary greatly by tradi-
fionalism of sex role attitudes. Among females the gbéétéét}ihterest in
science is found among the most £Féai£iéﬁél, followed by the most nontradi-
tional. : N

Two interpretations of these results are possible. First, the girls
with very tra itional attitudes represent a very small number of cases;
Béftiéulafly among Anglo Birls. They may be qu111tatiVely qirferent than
the rest of the girls. Second, it may be that girls witﬁ traditional atti-
tudes can be interested in sclence because their long term/goals conforn
to the traditional remale sex role. For girls with nontraditional attitus
ces, educational aha"666655£i6h31 interests may be more problematic insofar
as they anticipate negative reactions when they deviate from preseribed sex
roles. ‘

!
{

Four other sex role items which focused upon the, suitability of careers
for womer were included: The ﬁﬁéferfed model for three of the four yields
independent effects of sex, ethnicity, anﬁ’igé sex éoié item. These three
questions concern whether woman's place is i the home; whether jobs that

have been held by men, such as scientist, are harder to combine with a

family than Jobs held by women, and whether girls who plan to work should
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be counseled to enter "feminine®™ jobs. 2As can be seen in Figure 9, students

who hold traditional and moderately nontraditional positions are similar

L e T ST : - : -

in the lack of interest in scilence: Iﬁﬁividuals with strongly nontradi-

o A JENE S - S

tional beliefs on these questions are more. likely to be interested in
oot

P ?

science.
The final question on whether career education for bo¥s éhoyid have
: \

higher priority with ﬁéééﬁé?s than career ediication for girls yields an -
interaction with sexs Among boys, those with nontraditional attitudes are
more interested in Séiéﬁéé than those with tfaditiohéi;Pgiiéfs (although an
independent ethnic effect remains). For girls the éfféca is curvilinear.
-*as;fauaa with some of the questions about sex-typing science and math,
4 Ehb%ﬁ girls who are most traditional are more likely to be interested in

science, followed by those who are most nontraditional. The explanations
: . i :

-

101
cr

f this pattern offered above are relevant here as well.

Sex role attitud€s appear to be related to interest in scienge:
Interest in Séiéﬁce/W6ﬁld be increased for all students by incre%ﬁihé”
nontraditional attithqes toward careers for womeri and the degree to which

gi?ié are believed to do as well as boys in science. The curvilinear

+ists deserve further study. It may be that very traditional girls
— )

intend to become housewives and, therefore, the association of their tradi-

~N
tional attitudes with intérest in science may not be important as the asso-

~TeTation for nortraditional girls. Reducing the sex typing of science and
Tméth may, in‘fgct, incéreas: the interest in science for nontraditional gihié
l ) *

??
l{
A\

I
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and iﬁé;éééé the orientation toward paid employment of t;aditiaééi giris.
The variation of these effects by sex indicate that changing thei? attit;-
des would affect girls and bo?s;differentialiy;

Sex role attitudes are alsc influential insofar as they are embedded in
social interaction. In other words, it 18 not Jjust tﬁé individual's atti-
tudes which iﬁfluehce behavior, but also the attitudes of others with whom
3ﬁé interacts. On eight of theSe nine questions, ﬁéyé;gre moré traditional
than girls. The only question where girls are more traditional focuses |

upon boys' reaction R e., boys don't like girls who do better than they

do in mgﬁh and science. Similarly, on seven of the nine questions«there are
ethnic differences such that Mexican Americans are more traditional than
Anglos. Thué;Lgirls' interest -in science may be influenced byléhe negatiVeg
reactions they éntici%ate recéi§£;£, Biftidhlarly from boys. This problem
is éxﬁééiaiiy important for Méiiééﬁ-AﬁéﬁiéanygiﬁiS because Mexican-American
boys are the most traditional éFéé;ﬂénd MéXicénZﬁgériéan parents have

more traditional sex roie-aiiiidaéé than Anglo pégénts. Thus, efforts

to reduce the sex=typing of careers in géneﬁai; and of math and science in
particular, would increase giris' interest in science both insofar as their
own and their friends' attitudes changed. To the extent that sex and ethntc
'4ifferences in sex role attitudes are expected to continue, programs might
also be designéd to EéiB\EBHpﬁaditionai girls cope with the ‘onsupportive
reactions they receive from others (friends, parents, teachers) in their

social interactions.



Educational Factors

Attitudes Toward Science

, I L \
Sevaral measures of students aptitudes toward sclence focusing upon!
. ' . ; ‘
- - I — - L.
affective preferences, grades, effort and perceived usefulness were
: o f ,
© included in the questionnatre. Turning first-to affective preferences,

_ Whether the student picked science as their favorite course 'is the only
variable that fully accounts for the sex and ethnic differences in intérest
in science. Anglos are 1.8 times more likely to pick science as their
favoriteé subject and boys are 2:3 times more likely to choose it. Under’
the preferred modei;-;héﬁ the association of picking ééiéﬁgé as ohéié
favorite subject and interest in éciéncg are included, Séﬁ\gnd étﬁnici?y no
longer have significant effects. Similarly, when the course students Eﬁosé

"""" \

_as the subject they disliked the @ost is included; sex no longer has a '
§ighificant effect: Girls and Mexican Americans dislike science more, but
'éghnicity’bontihﬁéé io affect interest in science when disliking science 1is
also included in the model. ¥ |

These affective preferencés do not offer an adequate éxpianatign of
interest in science because they are obviouéi} so similar. Liking or
disliking sclence is closely related to interest in science. These
questions éé§ be different measures of the same dimension, i.e., one's
orientation toward sciencé. We turn now to other dimensions which have
more explanatory utility.

Grades in science are réiéﬁed to interest; but the effect of grade
varies by sex: Overall, students who are receliving higher grades in

science are more interestéd.in science. \However, girls at every average
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reported grade are less interested in science and girls who receive B's
are particularly discouraged from taking science. They are more likely to
be probably or not interested than interested in science; boys who get B's
aré intérested in taking more science: eﬁée éiades in science and sex are
iricluded, ethnicity does not have a significant independent effect. The
fact that Mexican Americans are more likeily to get C's and D's in science
contributés to their lower interest in sclence. .

iwgiméaéureé of effort were included. First,; students were asked how

~
- Y

m&ch they cared about getting good grades iaﬁiéiéﬁéé; and second, they were
asked how hard they tried to do better when they weren't learning Science.
The preferred model for both includes an independent effect of ethnicity on
interest in science and a Joint effect of sex and caring about grades or

tryihg to do better. The pattern of the results is presented in Figure 10.

Among tliese students who care a great deal about their grades-in;seience,
interest in science 1is similar for boys and girls although éthnici;y con=
tirnues to have an independent effe6£; The association drops off more

rapidly for females such that at all other levels of caring (quite a bit,

-somewhat, and not at aii) _giris—and Mexican Americans are less likely to be
e T

j——

‘inteérested in science: The results for trying hard follow the same pattern.
Caring about science éféaeé and trying hard are associated with eth-

nicity. In terms of how much they care about science grades, Anglos are

over-represented at the high and low ends of the écaié; they are more

likely to answer a é;eéi deal or not at all. 1In ﬁérms_of how hard students

try to do better when they aren't learning science, Mexicarn Americans ;;é

more likely to answer a great deal, quite é_bit or not at all. Anglos are

o
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more likely to report trying somewhat. The lack of longitudinal data makes
separating the effect of grades on effort from the effect of effort on gra-
des difficult. It may be that Mexican Americans report trying harder than
Anglos because they are exérting additional effort because of their low -

grades: Or it may be that in spite of how hard they try, they receive
E \

iower grades in science.

Phe third set of questions asked students to rate the percéivedﬁuéé-
fulness of science. Students rated how important learning scierce is in

" helping them understand the world around them: Overall, about 40 percent
believe science is very importéht and 30 percent Béliévea it is guite
impbﬁﬁéﬁi; Sex and ethnicity are {ndepéﬁaéﬁi.g? these ratings. The pat-
Eéén of results for the usefulness of science in understanding life is
similar to those for caring about and i?}iﬁé in science (illustrated in

is rated very irportant. However, girls who rate science less than very
important are less likely than boys o be {nterested in science. Ethnicity
continues to have an indépéﬁaZBE etfect.

Second, Students rated the importance of learning science in helping
make décisionis when buying prcducts. One-quarter rated science very impor-
tant and an aaditional dﬁé?féﬁ.ﬁafkéd quité.imporfani; These responses
vary Ly 3se: And ethnicity. Anglos and Mexican Americans are similar in

[y
their ratings bfvscience as very important with respect to consumer deci-
. ston making. Mexican Americans are more likely to respond quite important
and Angios are increasingly likely to give the lower ratings of importance
(31ightly and not important at all): Males are more likely to rate science

vary important, girls are more likely to give the other three responses.
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When sex, ethnicity and the lmportance of science for consumer decision
making are considered together, ethnicity and the importance of science are
each associated with interest in sclence, but sex is independent of
interest in science. Students who believe sclence is very important with
respect to buying products are 1.7 times .sore likley to be 1n£éh§§£éd in
taking science than those who rate science quite {mportant . '§£udén£s who
gave science ratings of slightly or not at all'imbortant are similar in
their disinterest in science: B

, .

Finally; students were asked to rate the importance of learning science
in helping them be good at the kind of work they expected to 5é doing for
most of their lives. About 30 percent of the students rated séiéncé very
important to their future occupations and an additional 25 percent rated
it quite important. The ééébéﬁQéS vary by sex-and ethnicity. As with the
importance of science for buying products, Anglos and Mexican Americans are

similar in rating sclence very important, but Mexican Americans are more

likely to respond quite important and Anglos were more likely to indicate

slight or no importance: The association with sex is linear and monotonic;
The importance of science for future work has an effect on interest in

science that is the same regardless of sex or. ethnicity. The more impor-

tant science is rated the more interested students are in taking more

science:. Students who rate science very important are three times more

"1ikely to be interested in science than those who rate it quite important.

Sex and ethnicity have independent associations.with interest in science.
Attitudes toward science could be changed to increase interest in

science: First, Mexican Americans are more likely to get low grades in
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science, and students who get A's and B's are more interested in scilence.
Therefore, efforts to improve the grades of Mexican Amefiéaﬁs/in science

wouid reduce the ethnic difference in interest. Gifls who Séf B's in sci-
o / {
ence are less interested in taking more science than their male counter-
parts. Encouragement for girls getting E'i, who arc ablé,to do the work

P

Féd&i?éd for more édvanpéd science /courses, might increase the enrollments

I4

In terms of effort, girig;%nd boys are similar in their interest in
science when they are ﬁryingfveﬁy hard BF éééé a great déai about science.
However, the association of effort with interest in science drops off more
napidly for girls. Strategies to fysrease the interest 1n‘science of giris '
who are expending effort but appear to be discouraged might increase the
likelihood of their continuing their science education. Further research
into the independent effect of ethnicity on 1ntéfé§£'in science may be
necessary insofar as Mexican Americans rébdrt trying harder and caring more
about grades in science and yet remain less. interested in taking science

' courses.

The perceived usefulness of science for future activities is associated
with interest in science: Efforts to 1ncrease the importance of Science
for buying products and for future employment in girls' estimation would
increase girls' interest in scienca. In terms of ethnicity, although
Mexican Americans rate science as more important to future work and for
buying products, Ehéi;éFé jess likely to be interested in taking science.
Therafore, efforts to increase their interest in science should concentraté
on other factors which affect their course decision making, such as grades

in science.

-
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Attitudes toward Mathematics

The same set of questions that were asked about science were asked
about mathematics: The results 1ndicate that fewer of the Eﬁﬁitﬁdes.tdiard
nathematics than the attitudes toward science are assoctated with stadents‘
interest in taking science. In terms of affectiye preferences, students
who pick math as their faﬁorité_subject are more interested in‘taking
science and students who dislike math are less interested in taking
science: Sex and ethnicity have independent effects on interest in science.
The association of these affective preferences may be indicative of the
extent to which math skil.: are used in science classes. :>
are not significantly ass?ciated with interest in science. Caring about
math érideé is related in a curvilinear ﬁééierﬁ to interest in $éiénce;

interested in taking.science. Sex and ethnicity, however, continue to have
independent effects. This pattern may have two explanations. ?irst' some
étddenté may ﬁéVé”complementary;interests; f.e. they care a great deal
about their math grades and are aiso interested in Sciencé. Others may
have compéensatory intereéﬁéj although they do not care about their grades
in mathematics, they are interested in science. .ﬁéeéﬁse rép6rted grades
. . S

and effort in ‘math are unrelated. to ‘interst in science, caring about math
grades seems primarily to reflect a motivational orientation.

The perceived usefulness of mathematics was also expected to be related
to interest in science. First, students may see the connection Setweeﬁ~
learning sclence and future math-related activities. Second, students E&i

be aware of math prerequisites for advanced study and potential aﬁ;igafent
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in science: The importance of learning math for buying préducts and for
understanding the world are independent of interest in scienceé. The impor-
tance of math for future employment; however; is .réigted, along with sex
ard ethnicity, to interest in science: Those étud;hté who rate math as
mare important in terms of the 3555 they expect to hold are more likely to
be interested in science. There is an ethnic différence but no significﬁhi
effect of sex in the ratings of the importance of math for work. Mexican
Americans are more likely to believe that iéérniﬁx math is impbrﬁanﬁ for,} (
their future employment:
Students' interest in taking math is associated with their interest in

taking science. Students who express a definite interest in taking math
are more likely to be interested in ééienée than thdéé who are only prob-
ably or not interested in math. Séi‘énd ethnicity have iﬁdépéhdeht effects
on interest in science under the preferred model of association. There is
an eggnic difference in students' interest in math. Again, Mexican

' Americans are more likely to 3; interested in math than are Anglo students.

Attitudes towards mathematics reveal few strategies for increasing the

participation of giris and minorities in science. Although students who
like math care about math grades, believe math is important for future
employment possibilities, and are interested in taking math are more likely
to be interested in taking science, Mexican Americans have more favorable
attitudes towards math on thése méasures than Anglos do. ‘iﬁéEéééiﬁg
favorabie attitudes toward math would affect all students' ;aE£1515561aﬁ in

g/i&iéﬁéé; Programs designed spécifically for minorities do not seem par-
ticularly effictent since Mexican Americans already have more positive

attitudes toward math than Anglos. Similarly, the only sex difference is
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found with respect to caring about grades in math; girls care more about
these grades than boys do. Although changing éEEitndes about ‘mathematics
may be/important for increasing enrollments in math classes and interest in
math related careers, it does not appear that such changes will alter the

sex or ethnic différénces in interest in science.

o - A - S
Educational and Occupational Aspirations

interest in science. Educational aspiratiop; were measured with a question
which asked studehits how much education they wanted. Expectations referred
to the amount of education the§ actually expected to éoﬁpiéhé. Since more
science 48 required as one advances through educational institutions; the
expected association was linear. The results follow a similar, linear pat-

N

tern‘of association. As can be seen . in Figure 11, thé more egpcation
atudents would like to compiete, the more likely they are ﬁo gé interested
in science. Sex and ethnicity have independent effects under the preferred
models of association. Sex also affects educational aspirations iéa expec-
tations.. Girls are more likely to want a high school or graduate educa-
tion and less likely to aspire to vocational school, community college

or college: In terms of expectations; a similar proportion of boys and
girls expect » complete their education with high school graduation.

Boys are more likely to expect to go on to vocational Schoéi or ééﬁﬁﬁﬁifi
college; girls are more likely to believe they will go to caiiégé or gra-
duate school. Although girls may have higher educational goals than boys,
they may be unaware of the saienaé_pfaréquisiﬁas or choices of major .

available to students who continue taking Science and math courses. It

[
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1niéiéstedl“f6116ﬁed by those %ho get encouragea sometimes or néver. Those
who get encou;agéd ofﬁén are the least likely to be 1ateféstéa in science.
Those who receive ‘1ittle encouragment from counselors may have a moderate
iﬁéérest in science becausé thewsget encouragement from barents or peers or
need little encouragement.

Sex and ethnicity continue to affect interest in sclence when

counselor's encouragement is included in the ﬁ&&éi; Ethnicity alsc .affects

counselor s encouragement. Mexican Amerirans report more frequent encour-
agément from counselors than do Anglo é:%denﬁea

Counselor's help with science homework is independent of interest in
science. Less than six pé?ééaé of all students reported getting such héib:
from counseélors. ﬁowever,'ﬁﬁdaenié were also aSked how frequently they.
had talked with their counselor about their plans for future work. Fifty
‘percent hgg-neVer‘had such a conversation with their counselor: The asso-
clation between talking about work plans and interest in science is 1inear
and monctcnic.s Although sex and ethnicity continue to have 15&&5&5&&55
effects, as can be seen in Figure Ié, students who have had three anﬁane
conversations with their counselors are twice as likely to be,interested in

science than other students: ) ' \\ .

and Igierest in science is similar to that found for counselor's encourage-
ment. If counselor's image is very iﬁbbftant; students are most interested
'in science. Again sex and ethnicity have iﬁdépéndent effects on interest
in science. They also éffect the importance of counselor's image. Mexican
Americans and girls believe that their counselor's image of them is more

important than do Anglos and boys.
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is also interesting to note that there is no significant ethnic difference
with respect to educational aspirations or expectations although there con-
tinue to be differences in educational attainments across these groupsi~
Occupational goals are also related to interest in science; As can be
seen in Table 4, all of the Anglo boys and Mexican—lmerican girls who want
to or éxpéct to be scientiats woaid take science courses. Anglo girls and

Mexigan-American Boys are split between definitely and probably interested

in tdking science. Only around half of the students who aspire to other
professions would take science and around 45 percent of the students who
aépire to ndncrofessionél occupations express an intérést in science. Sex
smaller proportion of girls than boys, and Mexican Americans thari Anglos,
are interested,in science. 1Increasing StudEnts' interest in careers in

sciefice would increase science course taking. B:cause Mexican-American

science wculd reduce_the sex and ethnic differences in interest in taking

science and presumably in course enrollments as well.

Support and Encouragement from Teachers and Counselors

Students were questioned as to ?oﬁ much their counselor encouraged them
to learn science,; whether they usually went to their teachers or counselors
for help with science homework, and how important it was that teachers
and counseiors thought well of theém. Counselors' eaéaaf-&ééﬁéaé is

. pelated toc interest in scilence although the pattern of association is not

J
\

¥
linéér. Those students who get encouraged almost always are the most

er
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Teachers’ help with science homéﬁdbk is associated with interest in

sclence: Those who get help from teachers are core likeiy to be interested

in science. Sex is independently related to interest in sciences

Ethnicity is related both to interest in scie ce and to the likelihood of

getting homework help from teachers. Ahglos are more Iikeiy tn get help

hre Mexican Americans:

Teacher's image is assoclated with interest in scierfé; These who rate
teacher's image as very important are Host interested;\followed by those
who rate it as hét important at all. Those who réﬁé te;§§ers' image as
slightly important are the least likely to be interested ip séiéﬁée; Sex
.and ethnicity affect interest in science and the importance of teachers'
image; Girls and Mexican Americans believe that teachers' image is more
iﬁﬁéi—ﬁéﬁt than do boys and Anglos.

Increasing the gmouﬁt of encouragement from counselors; the rrédﬁéﬁé%y
of counseling with respect to work plans, and homework help from teachers
would increase students’ interest in science. Mexican Ameridans end girls
may be particularly motivated by school personnel as they care more about
the imégé they have with teachers and counseiors. ﬁﬁdvidihé more help on
science homework for Mexican-American studenps would be pérﬁiéuiariy impor-

tant with respect to increasing interest in science because Mexican
Americans éiéiiESS'iikéiy to gkt help from teachers and parents. Thus,
teachers' help will not only increase science interest but will partially

' compensate for thé infrequent help with homework that Mexican Americans get

at home.
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The teachers, who were -Interviewed -for this study; ueﬁé experienced
personnei. The modal length of time in the teachtng profession was seven
éo-eiéht years. Most teachers were sither recently employed by the schools
| where the study was conductd or had béén there 10 or more years. They -
ranged in age from 22 tg over 65. Half had children ;f their own.

Although the schools Jhlehypére studied were selected because they had
high minority enrollments, ethnic diversity among teacher is limited.

Three-quarters of the teachers describe themselves as Angios and only lu

percent are Mexican American. ggcause the .focus of thisrresearch is uoon
math and science, half of the téachers interviewed taught these subjects.
Ten of the twenty-three math teachers but only six of the twenty science 4
téaéhers are women. Females are ovérirepreseéfed;in English, reading, and

.
a

" business. : ‘
Teachers are more oritical than parents of the job the school does 1n

preparing students for further aducation. Twenty-three percent rated the
school as above average or doing very well. An additional 23 percent gave
it an OK rating. But 31 percent thought the school was doing poorly. The
biggest problem the teachers identified was that students tacked basic
akills. As solutions, teachers suggested 1mprov1ng basic skills prépara-
tion throughout the educatlonal system and using higher standards.

. Teachers wéFé asked ﬁhat'they do when they encounter a student in their
classroom who lacks basic skills\ Eighty-two percent said they would trly
to help the student; the most- frequent suggestions were giving individual

help and providing encouragement for the student to work on basic skills.

&
-



of interest was the second reason gibea by parentsrof boys, less than
two percent of the students said they didn;%—iike/echooi and only three
percent expressed a desire to quit school to work. o ;
How can teachers encourage students to stay in school? Most suggested:
stressing the importance of education for 1ife, getting Jobs, or making
money. Second, they reooﬁﬁended personal guidance. Teachers rate
learning the subjects they teacﬁ as very important and students report
that teachers encourage;them a great deal to_learn course material.
How effective is this encouragement that teachers, like parents; provide?
Teachers' efforts to encourage students are limited by their ability to get
to know-the student since their efforts, are directed at the individual
level. As éad be seen in Table 5, many teachers feel they don't have .
enough time to get to tnow students or to provide individuai heip: The
extent to which teachers know about family background or educa“ional and

' occupational aSpirations varies across students. Therefore, although moti-

vationai problems are widespread the information needed as the basis of

personalized guidance appears to be lacking. ’ : %

Most teachers describe their relationship with students as based or a

counseling model. When asked to describe their teaching style, most
~ teachers chose advisor, followed by friend and then task master. How then
do teachers differentiate their role from that of sounselors? Teachers
perceive counselors' ability to get to know students as similar to their
own but limited by having too many students and too little time. Teachers
see counselors as supplying information on careers and financial aid and
providing individual counseling. Teachers belisve that teachers and coun=
selors work together but that counselors have a key role in helping with

problem students.
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If the student had the basic skills but lacked motivation, 85 percent to the
teachers would try to help. Most frequently they recommended counseling _
! the; -

thé;gfﬁaént or sending the student to a counselor; followed by talking to

the parents and gir';gkencédﬁéééﬁgﬁi or praise. - .
These experiences a;e not unfamiliar tc teachers. Tﬁirtynﬁﬁé percent

rated §tu§éh£§ in ﬁheir‘ciasééé éé.ig: in ability and fifty-fi;é percent

rated students as low in motivation. On}y six percent gave Students high

ability ratings and nine ﬁéiééﬁt rated motivation as high. Although

teachers were diyided as to vwhether lack of mbtivaéion, lack of basic ’

skills or both occurred more frequently; teachers felt they webeﬂgg;gf’,

. successful in dealing with motivational than the skill proéiems (46
percent compared to:34 percent). These figures convey the iiaay of

teacher's situation: They tdentify lack of basic skills as the bfimaﬁy

deficit of the educational system, but they must first provide motivation
for students to stay in school andgié interested in learning this basic
S

_ N _ . . ., B
material. , : .

While lack of basic skills is a problem identified within the school
system, motivational difficultjes are seen as 6?;@16§£iﬁé‘”utéidé.of the
educational institution. Whet, asked why students stop golirg to school
before they 6§E§ié£é the amount of educ%?icﬁ ﬁﬁiéﬁ‘fﬁéy desire, motivation
was the most frequently givqn reason. Teachers believed students lacked

.=~ _self-confidence or became discouraged. Next teachers suggested that
students set their goals too high, finarcial problems interfered,
or education was not stressed at home. It should be noted that students

and parents cite financial reasons as the primary barrier. Although lack
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Teachers ﬁavé:iiﬁité& interaction with parents. Seventy-two percent
report that they deal directly with parents, usually through phone calls.
Most teachers think that parent-teacher conferences are beneficial -but that
most parents don't come. Nearly two-thirds of the teachers do not attend
parent-teacher association meetings. Thus, teachers do not appear to be
working with parents nor getting to know pertinent family taékground;
informatiOn from family members.

Finally, teachers Were asked to respond to six hypothetical situations.
The sex and ethnicity of the students involved were Systematically varied
by changing the students' ﬁéﬁéé; The first situation described an
excellent student, interested in bio?ogy, and asked ror advice on courses
to take in high school and career options. Taking math was more {requently
recommended for males than for females. Teachers suggested taking seience
geﬁeféiii scross the sex and ethnic groups but did not mention specific
ébﬁisééé very frequently. For Mexican Americars .ind girls, teachers were
more iikéiy-té suggest that thééé students ask themselves whether a Jjob in

science is really possible. Among those teachers who were responding to

" the situation involving a Mexican-American bcy, onezquarter gave this

response.

In generai, teachers seemed to take the situation of Angio boys more tor
granted. They Were more likely to mention a speciric career in science or’
medicine ror girls, more likely to advise seeing a counselor for girls and
minorities; and more likely to send Anglo\girls and Mexican-American boys
to talk to a science teacher. ‘

A second situation described a well rounded, model Student who is
offered a ééh?larship to a university 100 miles fé&ﬁ home. The student®s

’.
h
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parents object to the student geing 30 far away from home. Teachers were
most likely to advise taking the scholarship for Anglo boys, followed by
Mexican Americans. They were more likely to iééomiénd a compromisé solu-
gion when the student was female. Teachers were equally ikely to speak

to parents for all groups except Anglo girls where they recommended that
someone else should talk to parents. Teachers believed that the scho-
larship was the student's own decision more ?Eé&déﬁiii for Anglo students
and suggested that Mexican-American girls, in particular, needed to convince
their parents of the decision:

Teachers were also asked which factors in the situation had been con-
sidered in their advice. Finances were more frequently mentioned for boys,
the students' qualities for Aﬁéi& boys, the- importance of the family for
Anglo. girls. Negative comments about the family trying to exercise too
much control over the student's life were made more frequently with respect
to Mexican Amerigans than to Anglos. These perceptions are in contrast to
the parents' responses, which revealed that Mexican-American parents were
more likely than Anglo parents to recommend that the student accept the
scholarship. ~

Overall, the variution in teachers' responses according to the sex and

ethnicity of the student described iéﬁé_iéés striking than expecéed;
Teachers seemed to respc i with general advice or to have their own
idiosyncratic suggestions which théy applied “to all the si%uations; Sex and
ethnicity may be more inflyential in actual iniéréctibns éhanfin these

hypothetical situations. In particuiér, they may affect the quality of the

interaction and the amount of éffort the teéacher will expend in a given

oy
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situation. Further research is needed to identify the extent to which sex

and ethnicity affect actual student-teacher interaction.

Counselors' Viewpoint

Fifteen counselors were interviewed. There is large variation in the
structure of their work and extent of their responsibilities. The number
of students per counselor averages 336 but ranges from 240 to 710.

Counselors report seeing an average of 23 Students each day. They pri=
blems, and personal problems. Most counselors feel they do not have enough
time to gét to know the students but feel they do learn about family
background and students' aspirations. Counselors see their role in helping
étudénts reach their educational and occupational goals éehtéredvaround |
rocilitating goal clarification and providing information about careers and
fianancial aid. : .

Counselors have limited contact with parents. They report caiiing
bérénts when students have behavioral or attendance problems. These
situations are usually handled over the phone and parents' cooperation in
correécting the problem is solicited: Counselors also meet with parents to
dis50uss family problems if the problems continue to affect students' per-
formancé or if parents initiate contacts Counselors see their role as
intricately linked to teachers' roles: They descirbe this cdiiéboréticn as
a téém, while acknofiedging their specialization in dealing with student

the “average" student.
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Counselors primarily thought that schools could improve students' pre-
paration for post=high School education by having smaller classes and
improving the student-teacher ratioc. They also were concerned about
advanoed classes that would challenge the above average student and about
teacher morale. ¥

Curriculum Structure and Tracking

Although tracking is officlally prohibited, several procedures used in
scheduling classes perpetuate a tracking system.. Forty-six percent of the
teachers said that students were not groﬁsed by ability when they
registered for classes. Forty-four percent reported ability grouping, pri-
marily for math\and English. Teachers thought this grouping was based
primarily on te;lheré' recommendations; followed by past performance and
blacé@éht or achievement tests.

Informal observations in classrooms and discussions with students par-
tially revéaléd the tracking process: Students are often grouped on the
basis of ability in English, which is required at every grade level. ' Thé
rest of the scheduling is done by computer: However; the class is often
used as the unit to be scheduled. Teachers would report that they had two

biology classes in adjacent class periods; students 4in one claas weré con-
sistently excellent, in the other below avercge. Talking with the stu=
dents, it was discovered that students in each class also had English and
sost of thelr other required classes together. The English teachers
fesoftéa that students in the first biology class came from an advanced

English class. As mentioned earlier, students enrolled in English as a

dt)
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second language are particularly disadvantaged in course scheduling because

classes and férégolng-other electives.

ﬁecomﬁehdationé fér Chéngé

Teachers identified lack of basic skills and motivational problems as
barriers to education. Counsélors primarily deal with consequences of these
problems. Teachers may need more training in counseling given the extent
to which they are éxpéctedvtd provide such services: Teachers also need

of. their own specialization, insofar as they may have more 6556F£ﬁﬁities to
pfovidé this advice than counselors. Teachers and 665656&6?5 need to. |
devise ways of coordinating parental support and encouragement with their
own gfforts. School personnel do not perceive the level of support from
parents revealed in the parent interviews. 1In particular, the bfimafiiy

?

Anglo teachers evidence negative attitudes toward what is perceived as
control by Mexican-American parents: These teachers may feel uncomfortable
in their dealing with these parents: Similarly; Mexican-American parents,
who have Ilimited experience with educational institutions #d may have
limited English skills; may feel reluctant about interacting with teachers
and counselors. Efforts are needed to overcome these barriers 8o that

parents', teachers', and counselors' efforts can be mutually supportive.



CONCLUSIONS
Recommendations for Further Research

This research has revealed that many of the factors aSSGCiated with
interest in science are complex, nonlinear relationships. Ihsofar as stu=
dents who are both high and low on some characteristics or attitudes, such as
caring about math grades, are more interested in science, further research
is needed for a more complete Uhdéfﬁtaﬁdihg-bf these relationships.

Second, there appear.to be discrépancies between students’ educational
plans and occupational goals. Subsequent studies need to inquire about

students' knowledge of math and science requirements and aboiit their per-
ceptions of the correspondence betwéen educational training and career
opportunities. What appears to beé inadequate planning on their part may,
in fact, reflect misinformation upon which they are basing decisions.
tional factors, and parent and peer advice and support. In depth, longitu-
dinal research would elucidate how students balance these competing
influences. It may be that there are key decision points where one or
another factor ;5 prédominant. This research has identified ﬁéﬁ} of the
influential féétors, but more research is needed as to how students make
sense of the multiplicity of factors involved.

Teachers appear to be generally supportive and to give general advice
to students, 6SSérv5£f%hai studies would help to specify in more detail
the amount of information they convey about educational and occupational

options and ways in which tioir counseling role can be improved. In
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particular, teachers may need to be aware of cur "°nt job opportunities and
strategies for encouraging female and minority students to pursue these

goals.

Recommendations to Increase Science Participation

-~

The primary barrier to advanced training or employment in science 1s a -

problem of numbers. BecauSe science education is a winnowing process, when
the initial pool of interested students is small, the number who will
proceed through the educational process is very limited. Until the number

‘ 4

of girls and Mexican Americans who consider a careEr in science increases

science are unlikely to change.
For girls and minority students; the minimum required course work in

math.and science becomes the total amount taken. Theée students need_to be

more aware of the importance of their course taking decisions upon Sub-

sequent educatién and employment: These students need assistance from

teachers, counselors; and parents in actively planning their course work to

maximize their options: They need to anticipate advanced course work by

<

enrolling in prerequisites, such as pre-aigebra, ar" by satisrying féquife;
ments early so that they can pursue electives such as chemistny, physieé,
ﬁigebné IT 4nd caloulus: Female and minority students should be informed
as to the content and usefulness of‘\ﬁarticular courses for Subséquent
Enﬁininéz With such information, they are less 11ke19 to be side tracked by

60



would be of use to students, parents, and teachers. Because these careers

utilize current technology, they change rapidly and up-to-date information

may not be readily available. With respect to realizing educational goals,
information on scholarships and finanzial aid should be provided to parents
and students. Although girls have higher aspirations than boys, they have

been less able to attain these goals. Programs designed to aééréasé'ihe
conflict that girls p -rceive between family obligations and educational
aspirations would increase the likelihood of their tékinglfuii advantage

of the opportunities available to them. In addition, strategies to reduce

sex ﬁolé'étéiéotypiﬁg of scierce and m;th and to help girls cope with sex-

typed messages meanwhile would décréasé thé sex inequity';gl,science

participation. :
Several attitides of students are related to interest in science:
Efforts to dmprove girls' and Mexican Americans' self images as intelli-

- . } L L o e
gent, creative, and self-confident would increase science participation

because théééléhgféctéristiéé aré related to interest in science: Further
research may be needed to determine why Mexican Americans get lower grades
ih scisnce, but programs such as. tutoring Services or homework hotlines can
be initiated in the meantime. ‘Finaiiy; Mexican Americans and females; who
appear to be able but discouraged sclence students,; need to be identified
and provided support for continuing their science education: This Fécbm-
ﬁéndation applies to those girls who get B's in science, those students in
both groups who care a great deal about science éé&&éé; those éi?ié who try
hard to learn science, and those girls who rated math as very usefui for
future activities: These students have positive attitudes, but unlike
Anglo boys; they do not translate these attitudes as clearly into course

~

taking decisions and career interests.
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Finally, the family represents a relatively untapped supportive
L esource: Teachers and counselors are trying to counsel and encourage
students on an individual level but are limited in their success by the
number of students for whom they ‘are responsible. Parents; particularly

these parents a more knowledgeable basis for their advice. Educators need
to develop ways of involving parents in school préjects; helping with
homework, and assisting in course sélections. The changes in the family
will reinforce the éncouragéméhf to pursue 3cience provided by the ééhédls.
This research has identified social, educational and personal factors
associated with interest in science. Educational and occupational
interests are influenced by a variety of factors. This report has empha~
sized. those areas which are amenable to change: The variety and number of

and ethnic equity in science participation and which would increase the
interest of all students in science. Insofar as various programs are begun
simalcgnéousiy, the effects of any one will be reinforced by the efforts
6f others. The most consistent factors are social, in ﬁéﬁticuiaf; the sup-
_port and encouragement of parents, teachers, and counselors. The educa-
tional system has a unique opportunity to design strategies so that parents
anid educators can improve and coordinate their efforts to increase students’

interest in science.



Figure 1 B
K*’ Number of Science Courses Taken by Grade,; Sex and Ethnicity

(Expected ‘Frequencies under the preferred model of association)
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Figure 2 A Nogales

Number of Math Classes Taken by Grade, Sex, and Ethnicity

(Expected frequencies under the preferred model of association)
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Figure 2 B Tucson

Numbert of Math Classes Taken by Grade,

Sex, and Ethnicity

(Expected frequencies under the preferred’ model of association)
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Table 1

Participation in Specific Science and Math Courses

Ceneral Science

" Biology I

Physical Science

Chenistry

Physics

Oceanography

Biology 112 =

Bilingual Biology

Earth Science

Science Lab Assistant

Independent Study in
Science

General Math

Algebra 1

Algebra II

Geometry’

Pre-Algebra _ e
College Algebra
Business Math _ . <
Bilingual Math2
Computer Math2

lrucson Only

zﬁogaies 6niy

66

by Sex and Ethnicity
Observed Frequencies
Percent who have taken
~ Males ] Females
Anglo Mexican Anglo Mexican
American, American
71.24 60.97 73.73 57.82
52.56 54.10 47,88 52.73
29.06 31.09 - 25.42  26.06
20.94 11.57 13.56 #10.42
. 4.70 10.63 -/ 4.66 8.48
10.26 14.86 15.55 10.55
5.13 12.61 8.89 8.44
o - ' 8.98 ;42 6.08
37:11 22.14 28.80 19.46
10.26 5.66 7.63 - 5.82
5,83 5.52 7.63 4,61
33.;75 42.80 27.12 39.76
44,02 45.96 59.32 42.06
16.24 17.50 13:13 . 15.03
36.34 19.78 22.46 16,97
32.48 31,49 28.81 25,21
5:13 1.88 1.69 218
1,28 .94 =42 _e24
7.69 7.5% 3.81 7.15°
2.63 5.26 i} 2.90
0 2.17 0 1.32:
AN



Table 2

Students' bccupaticﬁéffﬁéﬁifatibﬁs and Expectations
by Sex and Ethnicity

Oééuﬁationai Aspirations

~ Males
Anglo  Mexican
American

scientist 5.96 3.28
Other Professional 36.55 32.67
All Other Occupations 53.97 59.07
Don't Know . 3;5t 4.98

P (239) (755)
L2 = 2.01 with 3 df, p = .57
Scientist , 7.52 4,14
Other Occupations 92:48 95.86

() (229)  (719)
12 = 1.21 with 1 df, p = .27
Occupational Expectations

Males )
- Anglo Mexican
Américan

Scientist 5.51 2.77
Other Occupations 94,49 97.23

16)) : (224) (673)

L2 = .17 with 1 df, p = .68

Females
Anglo Mexican
American
411 2.31
48.37 44.05
©.45.57 50.84
1.94 2.80

(237)  (834)

461 2.50
95.39 97.50
(239 (809)
FemaiéS,
Anglo Mexican
American
7.99  1.49

97.01 98.51

(223) (763)

67
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Table 3 3
Interest in Taking Science

by Sex and Ethnicity

Expected Frequencies as Percentages

- ~ Males Femalés
Anglo Mexican Anglo Mexican
American American
Yes 56, 34 4600 .48.35 38.04
Probably 26.31 2904 29.90  31.80
No 11.72 15.58 14.64 18.74
Don't Know 5.63 9,38 : 7.11 11,42
(N) (232) (692) (224)  (780).

12 = 2.32 with 3 df, p = .51

i

65




Figure 3 A S ) 7
Log 0dds on Ethnicity by Interest in Taking Science, Males and
— Females, under the preferred model of association = |

|

Log Odds ) - |

o . \ .

Anglos: o ) \ 1§

ican-Americans ) | L
6-4

;.2;
-3
=4
-.5 Smales
T N.females
/ ¢ ) ] ' .
' I l l [
yes, probably - no don't
know
Figure 3 B o N
Log Odds con Sex by Interest in Taking Science, Mexican-Américans
and Anglos, under the preferred model of association
a2

3 e e, Anglos
“~+e— min ew —:Mexican-Americans
Z.3-d 0 e !
i { i I
yes prohably no don't
) know




-

Figure 5

Schematic representaticn of the results under the preferred model of association
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Figure 6

Log Odds on Interest in Taking Science, Yes: Probably and No, by

Importance of Learning Science to Mother, Sex, anc¢ Ethnicity, under

the preferred model of association
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Figure 7

Log Odds on Interest in Taking Scieiice,

with Science Homework, Sex, and Ethnicity, under the pref
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Figure 8 - S
Log Odds on Interest in Science, Yes: Protably and No, by

SR "Men need to know more math than women,' Sex and Ethnicity,
under the preferred model of: associaticn
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: Figure 9 o - L \
Log 0dds on Interest in Taking Science, Yes: Probably and No, by
Sex-Typing of Jobs Attitude, Sex and Ethnicity under the preferred

o ~ model of association , . \
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Figure 10

Log 0dds on Interest in Taking cience,rYes' Probably and No, ﬁv éére

about Grades in Science, Sex and Ethnicity, under the preferced model

of association
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Log O0dds on Interg§giin Taking Science,rYes' 259bab1y and No, by
Educational Aspirations, Sex, and Ethnicity under the preferred
Log Odds _ model of assoctation
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Table 4

Interest n Taking Science by Occupational Aspirations and Expectations, Sex, and Ethnicity
’

Occupational Aspirations Observed Frequencies as Dercentages
definitely interested probably interested ot dnterested
fnglo Mexican Anglo Mexicai Anglo Mextcan dnglo Mexican Anglo Nexican Anglo Mextcan
hmerican  Américan fmerican Mericin  American . Anerican

males males females females males males females females males males fenales femnles
Selentist o w1 Tr oo o @3 @y oo |0 0 0 K
othet Professional 517 503 Skl 480|282 2,0 34 39 | Wl 16 1.5 19,1
ALl other occupations .8 8.2 427 362|782 %2 33 9,5 | 1.0 15 0 23

Occupatfonal Expectations

Sclentist 00 @7 66 w0l o ms w3 oo | o0 0 0
et Pofessionel 60,0 5L5 Sl 2|26 83 34 B0 |1 182 12 168

A11 other accupations 58,3 477 479 %51 w2 0.2 W3 | 16 182 09 Bl

I:IQ\V(Z

Aruitoxt provided by Eic:



Figure 12 ) .
Log 0dds on Interest in Takiong_ iencze, Yes: i cinbay and No, by

Frequency of Talks with Counsélor, Sex, anc t=peqctc . under the

preferred model of association
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Table 5
Teachers' Perceptions of Interaction with Students

% Yes % Sometimes % No
Do you feel that you have enocugh 7 _
time to get to know the students - o o
in your class? 5211 7.04 40:85

. Do you feel you have enough time

to give each student so_that he - . o o
or she can learn the subject matter? 33.70 14.00 52.30

Do you get to know about the

student's family background and

personal characteristics that may

be important in terms of the o o

studepit's progress in school? 25.G0 59.52 15:48

Do you know enough about the
‘students to be aware of their
educational and occupaticnal L ) S
aspirations? 37.80 43.90 18.29




REFERENCES
da
Blau, F: D. Women in the labor forece: Ane{rérv%é@t in J: Freeman (Ed:),&
Womeni: A feminist perspective. Palo Alto, California: Mayfield, ‘é\
1979, 265-289. ! ”.\(
Brown, G. H. Degree awards to women: An update. National Center for S

Education Statistics, 1979:

Erlich, A. and Lebold, W. Factors influencing thé science career plans

of women and minorities. West Lafayette; Ind.: teasurement and .

Research Center, Department of Freshmen Engineering, Purdue University,
1977. : '

Fennema, E., and Sherman; J. Fennema-Sherman matiematics attitudes spales:
Instruments designed to measure attitudes.toward :{iéfléarmngiofwwﬁ
mathematics by females and males. Journal Supplement Abstract Service

~of the American Psychological Association. 197 (MS 1225).
Malcolm, S. M.; Hall; P.:Q:; and Brown, J. W. The/double bind: The price

of being a minor@_iz wgpraprﬂ science. Washington, D. C.: American
Association for the Advancement of Science ,/ 76.

Menard, S. S. How high the sky? How far the moon? Newton, Mass.:
Education Development Center, 1979. 7
NAS/NRC Commissior on Human Resources. Women and minority Ph.D's in the

1970's. Washington, D. C., 1977.

Nati. - .o science Foundation. Women and minorities in science and
%apitieering: 1977, (NSF 77-304).

National Science Foundation, Directorate of Science Education. Science

education databook. 1980 a. (SE 80-3)

[

National Science Foundation. Nomen scientists and engineers improve

employment position between 1976 and 1978. 1980 b. (NSF 80-2H) 7

,'p.

31



